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We, Compagnie Generate d'Electro- 
Ceramique 3 a French Body Corporate of 12, 
rue de la Baume, Paris 8e, France, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the following 
statement: — 

The present invention relates to finned in- 
sulators, and is more particularly concerned 
with high-voltage self-washing insulators, i.e. 
insulators which are cleaned by the action 
of rain water trickling over them, such in- 
sulators consisting pwntiollw *f o — K-* — 



vention, the thickness of the or each fin 
decreases in the outer radial direction. 

In a particular embodiment of the inven- 
tion, if the apices of the two ridges nearest 
the stem of the insulator is joined by one 
line in each case and the troughs of the 
valleys associated with the ridges are joined 
by a further line in each case, the lines form 
cones, the half angles of which are less than 
12° in respect of the outer cone envelope and 
less than 7° in respect of the inner cone 
envelope, a third ridge at the fin periphery 
being contained within the outer cone envelope* 
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cacu sine or the nn, the dimensions of the 
fin being such that the ratio of the axial 
30 thickness of the fin at the periphery thereof 
to the fin pitch is less than 0.5, the radial 
depth of the fin is greater than 20 mm, the 

I axial thickness at the fin periphery lies be- 
tween 6 and 18 mm, and the length of the 
' 35 fin pitch lies between 15 and 50 mm. 

The ratio of the axial thickness of the fin 
at the periphery thereof and of the fin pitch 
may He between 03 and 0.45, the depth of 
the fin between 25 and 50 mm, and axial 
40 thickness of the fin at the fin periphery be- 
tween 8 and 12 mm and the length of the 
fin pitch between 18 and 35 mm. 

The radius of the ridges of the or each 
fin is preferably less than the radius of the 
45 valleys, and in a preferred form of the in- 



i — — - r 

fin radial depth a 

fin axial thickness at fine periphery e. 

Figure 1 shows a fin of known type having 75 
two ridges of the same axial thickness, the 
half-view on the left shows a solid stem, 
whereas the right hand half-view shows a 
hollow stem. 

In the form shown in Figure 2, the fin has 80 
three ridges which are very considerably 
rounded and comprise a ridge 1 at the fin 
periphery and two ridges 2 and 3 intermediate 
the ridge 1 and the stem 4. The thickness of 
the fin decreases in the outer radial direction. 85 
The ratio e/p is selected to be lower than 
0.5, and is preferably between 4.3 and 0.5, 
the depth a is greaier than 20 mm, prefer- 
ably between 25 and 50 mm, the thickness e 
between 6 and 18 mm, preferably between 8 90 
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We, Compagnie Generale d'Electro- 
Ceramique, a French Body Corporate of 12, 
rue de la Baume, Paris 8e, France, do hereby 
declare the invention, for which we pray that 

5 a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the following 
statement : — 

The present invention relates to finned in- 

10 sulators, and is more particularly concerned 
with high-voltage self-washing insulators, i.e. 
insulators which are cleaned by the action 
of rain water trickling over them, such in- 
sulators consisting essentially of a solid or 

15 hollow stem on which one or more helical 
fins are formed. 

The invention is concerned with the im- 
provement of the properties of such insulators, 
especially their flashover voltage in a polluted 

20 atmosphere. 

According to the present invention, there 
is provided an insulator comprising a stem 
which is a body of revolution and one or 
more helical fins integral with the stem, 

25 wherein the or each fin is of corrugated shape, 
when the insulator is considered in longitu- 
dinal section, with at least three ridges on 
each side of the fin, the dimensions of the 
fin being such that the ratio of the axial 

30 thickness of the fin at the periphery thereof 
to the fin pitch is less than 0.5, the radial 
depth of the fin is greater than 20 mm, the 
axial thickness at the fin periphery lies be- 
tween 6 and 18 mm, and the length of the 

35 fin pitch lies between 15 and 50 mm. 

The ratio of the axial thickness of the fin 
at the periphery thereof and of the fin pitch 
may lie between 0.3 and 0.45, the depth of 
the fin becween 25 and 50 mm, and axial 

40 thickness of the fin at the fin periphery be- 
tween 8 and 12 mm and the length of the 
fin pitch between 18 and 35 mm. 

The radius of the ridges of the or each 
fin is preferably less than the radius of the 

45 valleys, and in a preferred form of the in- 
[Price 4s. 



vention, the thickness of the or each fin 
decreases in the outer radial direction. 

In a particular embodiment of the inven- 
tion, if the apices of the two ridges nearest 
the stem of the insulator is joined by one 
line in each case and the troughs of the 
valleys associated with the ridges are joined 
by a further line in each case, the lines form 
cones, the half angles of which are less than 
12° in respect of die outer cone envelope and 
less than 7° in respect of the inner cone 
envelope, a third ridge at the fin periphery 
being contained within the outer cone envelope. 

Two embodiments of the invention will 
now be described, by way of example, with 
reference to the accompanying drawings, in 
which, 

Figure 1 shows, diagrammatically, a fin 
profile of known type, 

Figure 2 shows, diagrammatically, a fin 
profile of an insulator according to the in- 
vention, and 

Figure 3 shows a further embodiment of 
the invention. 

The figures show a section through one 
turn of a helical fin having: 

pitch p 

fin radial depth a 

fin axial thickness at fine periphery e. 

Figure 1 shows a fin of known type having 
two ridges of the same axial thickness, the 
half-view on the left shows a solid stem, 
whereas the right hand half-view shows a 
hollow stem. 

In the form shown in Figure 2, the fin has 
three ridges which are very considerably 
rounded and comprise a ridge 1 at the fin 
periphery and two ridges 2 and 3 intermediate 
the ridge 1 and the stem 4. The thickness of 
the fin decreases in the outer radial direction. 
The ratio e/p is selected to be lower than 
0.5, and is preferably between 43 and 0.5, 
the depth a is greater than 20 mm, prefer- 
ably between 25 and 50 mm, the thickness e 
between 6 and 18 mm, preferably between 8 
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and 12 . mm; The "pitch ^Va-neS &om' 15 Ifo" 
50 mm; preferably from - is "to 35 J mm and 
the radius r of * the ridges is approximately J 
of the radius R of the valleys. In the case 
of a fin having a radial depth of 40 mm, 
the radius of the ridges will be approximately 
3 mm and the radius of the valleys will be, 
proceeding from the stem towards the edge, 
5 — A — 3.5 mm. In the case of varying radial 
depths of fin, these dimensions will be modi- 
fied approximately in the same ratio as .that 
of the measurement of the -fin height. Since 
the height of the ridges decreases in propor- 
tion in the outer radial direction, if the apex 
of the two ridges 2 and 3 nearest to the 
stem 4 of the insulator and the valleys 5, 6; 7_ 
formed between the said ridges axe* joined* by" 
two lines, it will be found that, these m lines 
form a cone the half-angles* b of which are 
less than 12° in respect pf the outer cone 
envelope 8~and the half-angles c of 'which are 
less than 7° in respect of the inner cone 
envelope 9. Furthermore, the ridge 1 is con- 
tained within the " outer cone envelope 8, for 
example b will be equal to 10.6°, and c to 
6.7°. 

In the embodiment illustrated in Figure 3, 
the fin comprises ridges in the form of spaced 
"teeth" leaving a considerable recess be- 
tween them, the radius of the central ridge 
and that of the ridge adjacent the stem 



.Being;', approximately - f of the- racfius -of the" V 
* central valley, the end ridge 1 having a radius - 
double that of the further ridges 2 and 3.. 

In the case of a fin having a radial depth 35 
of 32.5 mm, the radius of the central ridge 
2 and the ridge adjacent the stem 3 will be 
approximately 1 mm. The radius of the end 
ridge I will be approximately 2mm. The 
radius of the valleys will be, proceeding from 40 
* the stem towards the periphery, 5.5 — 4.5 — 4.5 
rnnx With different fin depths, these dimen- 
sions will be modified approximately in the 
same ratio as that of the measurement of the 
said depths. 45 

The enveloping curves of the apices of the 
ridges and of the troughs of the valleys con- 
stitute cones , having half angles b less than 
12° in respect of the external cone: envelope,- 
and half-angles c less than 7° in respect of . 50 
"the inner cone envelope, for example b will 
be equal to 7° and c to 4.5°. 

The table shown hercinbclow gives, by 
way of example, some numerical values for 
certain dimensions and certain dimensional 55 
ratios relating to some embodiments of known 
fins and fins according to the invention. The 
fins 1 and 2 are of the type shown in Figure 
T, the fins 3.7bavc a profile corresponding to 
. that of Figure 2, and the fins 4 and 5 a pro- 60 
'.file corresponding to that of Figure 3. 



Table 1 





1 


2 


3 


4 


5 


Helix Pitch: p in mm. 


40 


26 


26 


22 


19.3 


Fin depth: a in mm. 


35 


26.5 


38.5 


32.5 


28 


End thickness of the 
fin: e in mm. 


15 


10 


10 


8 


8 


leakage path per fin: 
If in ttittt. 


122 


82 


114 


90 


81.5 


Ratio a/p 


0.875 


1.02 


1.48 


1.48 


1.45 


Ratio e/p 


0.375 


0.385 


0.385 


0.364 


0.415 


Ratio If/p 


3.05 


3.15 


4.38 


4.09 


4.22 



There are given hercinbclow some com- 
parative results of tests clfccted on insulators 

65 provided with fins of known type and with 
fins according to the invention, as defined in 
the preceding table. If, for example, an 
element is formed from a support column, 
with the stem or shank diameter 110 mm, 

70 the total height of the element 756 mm, and 
having a fine according 10 1, and an clement 
having the same general dimensions, having 



a fine according to 4, and if these two 
elements are subjected to a pollution test under 
the following conditions: 75 

constantly applied voltage: 52 kV 

pollution cycle: 3 hours deposit of dust at 

the rate 750 g per hour, using a kaolin dust, 

followed by 3 hours of saline mist (solution 

of 31 g of XaCl per litre of water), at the 80 

rate of 16 litres per hour. 
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It is found that, with a scries of four 
tests, the insulator equipped with conventional 
fins according to type 1 held 2 — 2 — 3 — 2 
cycles, whereas the insulator equipped with 
fins according to 4 held 3 — 3 — 4—4 cycles 
before flashover. 

If insulators are manufactured of the type 
known under the name of " Spirelec '% this 
being a trade mark registered by the appli- 
cants, with a fine corresponding to the pro- 
file type 3 having spaced teeth in accordance 
with the invention, and if the insulators are 
comparatively subjected to dust-depositing 



cycles . identical with those described herein- 
above, it is found that the insulator of con- 15 
ventional type holds 3 cycles, whereas the in- 
sulator provided with fins according to the 
invention holds 4 cycles. 

If, for these same insulators, the value of 
the leakage current is measured in u A 20 
(measured under convention rain — 3 mm/ 
minute, 10,000 Ohm cm) for different volt- 
ages in kV, the results shown in table 2 are 
obtained, and these show clearly the advan- 
tage achieved by designing the fin in accord- 25 
ance with the invention. 



Table 2 



Leakage current 



Voltage applied 



20 



40 



60 



80 



100 



120 



140 



160 



Insulator having a 

conventional fin, type 2 780 1680 3400 5000 6700 8600 10800 12600 

Insulator having a fin 
according to the 

invention type 5 360 910 1500 2010 2700 3700 4500 5600 



If, on the other hand, a comparison is 
effected between two insulators of the 
"Spirelec" type of a model differing from 
that of the preceding insulators, one thereof 
being provided with a fin according to the 
known profile, type 1, whereas the other is 
provided with a fin of the profile type 5 
according to the invention, and if they are 
subjected to a disruptive voltage test under 
pollution; 

the voltage applied is 63 kV for a chain of 
two insulators, the dust-depositing cycle is 
3 hours of kaolin dust, followed by 3 hours 
saline mist, 

each cycle being separated by washing for 
5 minutes with rain of conventional intensity 
(3mm/minute) and with a resistivity of 70OO 
Ohm cm 3 it is found that the insulator having 
a conventional fin withstands 21 cycles before 
flashover, the insulator having a fin accord- 
ing to the invention withstands 38 cycles, i.e. 
an improvement of 81%. 

These examples show the advantages 
achieved in insulators by adopting a profile 
according to the invention as defined herein- 
above with regard particularly to the resist- 
ance to disruption in a polluted atmosphere. 
It is known that it is at the present day 
held that these functioning conditions arc 
among the most significant when appreciating 
the value in use of an insulator. 



It will be clearly understood that the fin 
profile according to the invention may be 60 
applied equally well to an apparatus insulator 
and to a line insulator, to a support column 
or to an envelope, and equally well to a 
suspension insulator of the type having a long 
stem for example, whatever the material used 65 
or the details in respect of design, manufac- 
ture and assembly of the insulating part. 

WHAT WE CLAIM IS: — 

1. An insulator comprising a stem which 

is a body of revolution and one or more 70 
helical fins integral with the stem, wherein 
the or each fin is of corrugated shape, when 
the insulator is considered in longitudinal sec- 
tion with at least three ridges on each side 
of the fin, the dimensions of the fin being 75 
such that the ratio of the axial thickness of 
the fin at the periphery thereof to the fin 
pitch is less than 0.5, the radial depth of 
the fin is greater than 20 mm, the axial thick- 
ness at the fin periphery lies between 6 and SO 
18 mm, and the length of the fin pitch lies 
between 15 and 50 mm. 

2. An insulator according to claim I, 
wherein the ratio of the said axial thickness 

to the fin pitch lies between 0.3 and 0.45. 85 

3. An insulator according to claim 1 or 
2, wherein the radial depth of the fin lies 
between 25 and 50 mm. 

4. An insulator according to any one of 
claims 1 to 3, wherein the said axial thickness 90 
lies between 8 and 12 mm. 
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5. An insulacor according to any, one of 
claims 1 to 4, wherein the length of the fin 
pitch lies between 18 and 35 r^m. 

6. An insulator according to any one of 
5 claims 1 to 5, wherein the or each fin has a 

ridge at the periphery of the fin and two 
ridges intermediate the fin periphery and the 
stem. 

7. An insulator according to claim 6, 
10 wherein the radius of the ridges of the or each 

fin is approximately £ of tie radius of the 
valley, centrally of the* two intermediate 
ridges. 

8. An insulator according to claim 6, 
15 wherein the radius of the ridges of the or 

each fin is approximately i of the radius of 
the valley centrally of the two intermediate 
ridges. 

9. An insulator according to claim 6, 7 or 
20 8, wherein the axial thickness of the or each 

fin decreases in the outer radial direction of 
the insulator, and the half-angles at the apex 
of the cone envelope defined by the planes 
co nt a inin g the apices of the two intermediate 
25 ridges is less than 12°. 

10. An insulator according to any one of 
claims 6 to 9, wherein the axial thickness 



of the fin decreases in the outer radial direc- 
tion and the half-angle at the apex of the 
cone envelope defined by the planes con- 
taining the troughs of the valleys is less than 
7°. 

11. An insulator according to claim 9 or 
10, wherein the peripheral ridges are con- 
tained within the envelope of the cone, de- 
fined by the planes containing the apices of 
the two intermediate ridges. 

12. An insulator according to any one 
of claims 1 to 11, wherein the radius of the 
ridges of the or each fin is less than the 
radius of the valleys. 

13. An insulator according to any one of 
claims 6 to 12, wherein the radius of the 
ridge at the periphery of the or each fin is 
double that of the further ridges. 

14. An insulator substantially as herein* 
before described with reference to Figure 2 
or 3 of the accompanying drawings. 

HASELUNE, LAKE & CO., 
Chartered Patent Agents, 
28, Southampton Buildings, 
Chancery Lane, London, W.C.2. 
Agents for the Applicants. 
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FIG.1 




• FIG. 2 ; 




FIG.3 
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